Protein synthesis in skeletal muscle during starvation and refeeding: comparison of data from intact muscle and muscle biopsy material.
The intact extensor digitorum longus (EDL) preparation in rat is a well-documented model for assessing protein synthesis in skeletal muscle. Human muscle biopsy material has also been used, but the extent to which biopsy material is representative for evaluation of muscle protein synthesis has not been established. Therefore, the aim of this study was to compare protein synthesis in intact muscle and in muscle biopsy material simultaneously in rats. The animals (70 g) were divided into three groups: fed (n = 22), starved for 36 hours (n = 22), and refed for 24 hours (n = 19). Protein synthesis and RNA content were measured in each group. Protein synthesis was determined as the incorporation of 14-C-phenylalanine into muscle protein in the intact EDL muscle from one leg and in a muscle biopsy from the contralateral EDL muscle. The incorporation of 14-C-phenylalanine was linear over time in both preparations, but was consistently lower in the muscle biopsy compared with the intact muscle. The relative change in incorporation, in % of that obtained in the fed state, showed a decrease in incorporation after 36 hours of starvation, in both intact muscle and in muscle biopsy material, 33% +/- 10% and 42% +/- 6%, respectively. After 24 hours of refeeding, an overshoot in protein synthesis was seen, to 136% +/- 6% in the intact muscle and to 133% +/- 6% in the muscle biopsy, as compared with the fed state. The RNA content decreased during the starvation period from 21.6 +/- 0.7 to 14.5 +/- 0.4 mg RNA/g protein.(ABSTRACT TRUNCATED AT 250 WORDS)